Percutaneous coronary intervention (PCI) of chronic total occlusions (CTO) is experiencing a renaissance due to novel equipment and techniques resulting in enhanced safety and rising success rates from 50% to the range of 80%-95%. 1 This progress has challenged the prevailing therapeutic dogma of treating CTOs predominantly with either stand alone medical therapy or coronary bypass surgery (CABG) when there is sufficient global disease burden. In fact, in an era of appropriate use criteria the presence of a CTO can be significant determinant for referral for CABG.
Percutaneous coronary intervention (PCI) of chronic total occlusions (CTO) is experiencing a renaissance due to novel equipment and techniques resulting in enhanced safety and rising success rates from 50% to the range of 80%-95%. 1 This progress has challenged the prevailing therapeutic dogma of treating CTOs predominantly with either stand alone medical therapy or coronary bypass surgery (CABG) when there is sufficient global disease burden. In fact, in an era of appropriate use criteria the presence of a CTO can be significant determinant for referral for CABG. 2, 3 However, with lesion-specific physiologic assessment, a significant portion of non-CTO lesions in multi-vessel disease patients with CTOs are found to be non-hemodynamically significant, reducing the territories requiring revascularization and thus expanding percutaneous therapeutic options. 4 Recent studies have documented benefits specific to successful CTO PCI with respect to improvement in symptoms, reduction in ischemia, and even a suggestion of better outcomes. [5] [6] [7] However, in comparison with non-CTO PCIs, CTO PCI comes with a slightly higher risk of complications including coronary perforation, dissection, radiation-induced tissue damage, and contrast-induced nephropathy which can be mitigated by operator experience and careful patient selection. Angiographic features such as large amount of myocardium subtended by the CTO or the presence of brisk collateral blood vessels may suggest potential benefit of revascularization in a vessel with sufficient blood flow to permit normal resting contractile function but inadequate to prevent exercise-induced ischemia.
Other angiographic features such as the length of the occlusion, the presence of an antegrade beak or funneled cap, occlusion length, degree of tortuosity, calcification, or connecting septal channels can be critical in determining the likelihood of successful PCI and ultimately assessing the risk/benefit ratio the procedure. However, the goals of CTO revascularization, and indeed any revascularization for chronic angina syndromes, are predominantly to treat symptoms refractory to medical therapy and reduce ischemia, with the hope of improving prognosis. 8 Therefore, the upstream decision to consider CTO PCI has to be a clinical and scintigraphic one and therefore there is a pressing need for data relating non-invasive imaging features to CTO PCI outcomes.
In this issue of the Journal, Wright et al 9 retrospectively compare the association between ischemia on myocardial perfusion imaging (MPI) and the presence of collaterals on angiography with hard cardiac events (HCE) in 21 patients with CTOs treated medically over a mean follow up of 23 months (13-27 months range). The MPIs were retrospectively analyzed by a single observer and reported semi-quantitatively in a standard fashion with summed difference scores (SDS) of [1 defined as abnormal. Similarly, the angiograms were analyzed and the presence of collaterals was defined as Rentrop class [0. The authors found that 15 of 21 (71.4%) patients had ischemia on MPI and 8 of 21 (38.1%) patients had no collaterals. Furthermore, 9 of 15 (60.0%) patients with ischemia on MPI had HCE (P \ .01 compared to those without ischemia) and 5 of 8 (62.5%) patients without collaterals had HCE (P = .15 compared to those with collaterals). The authors concluded that MPI in patients with CTO accurately predicted HCE, with extremely high sensitivity and negative predictive value, allowing for accurate triage of patients by MPI for consideration of revascularization if technically feasible.
A number of limitations of this study are evident. First, is its limited sample size (n = 21). Second, is the potential bias introduced by its retrospective and nonrandomized study design resulting in potential confounders. But the message of the study seems consistent with the prevailing theme in invasive assessment of lesions purported to be causing chronic stable angina: functional assessment trumps anatomic assessment. 10 In the nuclear sub-study of the COURAGE study (where patients with CTOs were excluded), patients with a large ischemic burden had better outcomes with revascularization.
11 Improvement in ischemic burden has been documented following successful CTO PCI. 12 In that study, a pre-PCI ischemic burden of C12.5% was found to be predictive of improvement and patients with an improvement of ischemic burden by C5% post-PCI had fewer clinical events, particularly death and target vessel revascularization. However, there is a paucity of clinical trials on the role of medical therapy vs CTO PCI that is currently being addressed by two trials underway in Europe and Asia (ClinicalTrials.gov identifiers NCT01760083 and NCT01078051, respectively).
Given the complexity of modern CTO PCI techniques, these procedures should only be performed in appropriately selected patients and in tertiary care centers with concentrated experience in one of the final frontiers in PCI. Non-invasive imaging is essential in selecting the appropriate patient who would benefit from CTO PCI. The threshold for percent of left ventricular ischemia on MPI is not established but it may be safe to speculate that the greater the ischemic burden, the more likely the benefit of revascularization. Certainly, patients with intractable anginal symptoms refractory to optimal medical therapy with lesser degrees of ischemia could also be considered for revascularization; however, it is safe to say that non-invasive imaging should be a gate keeper to the final frontier in PCI.
